An outer membrane autotransporter, AoaA, of Azorhizobium caulinodans is required for sustaining high N2-fixing activity of stem nodules.
In this study, we investigated the function of a putative high-molecular-weight outer membrane protein, azorhizobial outer membrane autotransporter A (AoaA), of Azorhizobium caulinodans ORS571. Sequence analysis revealed that AoaA was an autotransporter protein belonging to the type V protein secretion system. Azorhizobium caulinodans forms N(2)-fixing nodules on the stems and roots of Sesbania rostrata. The sizes of stem nodules formed by an aoaA mutant having transposon insertion within this ORF were as large as those in the wild-type strain, but the N(2)-fixing activity of the nodules by the aoaA mutant was lower than that of wild-type nodules. cDNA-amplified fragment length polymorphism and reverse transcriptase-PCR analysis revealed that the expressions of several pathogen-related genes of host plants were induced in the aoaA mutant nodules. Furthermore, exopolysaccharide production was defective in the aoaA mutant under free-living conditions. These results indicate that AoaA may have an important role in sustaining the symbiosis by suppressing plant defense responses. The exopolysaccharide production controlled by AoaA might mediate this suppression mechanism.